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im*m 1 ] m&te^&tfmtb ^t^n%^r )^-)^mm^ u 
(i) (A) i-o$Ltzi**tiu±<D7)WT=)\,%mm#>)^- (r;u^-;u5?SJS 

tK'J^?— ©5 <tt1ol*»^» (M.) #100, 000-500, OOOT'fc-S) £8 

0~98MS% (j£^<bl£#B£ititLfcMS£S*<!:-t€>) «t, 
(B) \ 2 tf0. 1~1000g/10»M, M„ /M n #1.5~20T*fcy , 

(b) d>«t< t*io(Z)fi<«tsasi»K*fci*ai3iaa)e=;u*y -7 

* fc I* tf - 'J t 1 >^e y -? - 1 <DMfr£;t>-e 
£ t <t \z L tztf 'J ^-.£{££21 -65^% t , 

(2) it1orox^u>fcJ;LiC/*fc|*C3. 20 Q;-^|-U7-<>^t 
.tic LfcTK'J ^-^^35-79^^% 

(3) (1) fccfctC (2) S-4,ilcLf=7K'J v-mii.tlim'i-o-Cfcy, 

<fcicLfc7pJ^-iiiii£0~20^%<!:£#t,\ lo^fcii-f-tLJsiJiro^SWic^ 
>^A^'r>a'-7K i J7-^2~2o»so^ (ja«-A£ja#B**ti-LfcM*»* 

(D) i&ICUCt, 1o*fcl*-t*uai0!)tefl!)Sln*li:t*t?»lB7K'J-7— 
lc*f u 
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(iii) ^ro95fcityju**Ki**-c>MBiu 

(IV) 7.=rvZ? (Ill) -et#t>*b.|>C<D<7\/U£. 94 ^JiCTcfcyiSIIOfllgE^ 
C«)SSffflW:iStLt, C0):7;i--A<D?&£ffiJ;SJt;^ HSSfl*Ilc^>^ 

[IS** 2 ] fjf3 7 it - AOTH £ **0. 95cm* fc l*-?-tL JslJiT? fc U . 

(A) (A) iCfc^T, ffJ8B'>£ < .ttlOCOT^^-^^ifeTK'J^-l* 

„ r^-j^mm^y -?-!$.ik$:5oms.%zm7LZ>s.x>-g?i; »ft (m„) a< 

120, 000-350, 85~97«S%roS (liE»Ai:)S»B^^ItLfc»S^* 

(B) fflfS^ffMlC7>$a*fc-i'>$-7Kij7-, -r^^*»lS» (B) I*. I 2 *< 
0.3~30g/10»ra-CfcU. A^oM w /M n A<1.8~10-?7fcy. 3~15M*%CD* Oj£#A 
<t)*»B^^&1-LfcSa^S*<!:-rg)) -e#i£L-ctey, 

crojjgtt (B) I*. 
(1) (a) JilTGMb^iC ; 
Hfci 1 



Ar 
I 

R' — C = CH, 



/ \ □ T )U*)Ufr£> & & <f Zf<D * ^f. MIR L 7=1 ~5fi(D« 

»»-e«» l fc 7 1 = ;u»-e * * ) -e«*s * *t*itriB e =;u* yv-* fc 

(b) JilT©<fb3*5t ; 

[<fb2] 
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A' 

Ri — C = C(R2) 2 



(c) (a) <t (b) ro*I^t>-t± 
£*<tlcLf=7K'J^-ilMi£29~52 ; EvU%<!:, 

(2) ^PtfU>. 4-^^;u-1-^>^>. ^+-tr>-U 

lc LfcTK 'J ^-^£48-71 ^E;U% t . 

(3) (D i (2) zbtizLtz^s v-<ti*m^o-cfcy , y^7t?jU^> 

fey. 

(C) HljfBfe±)S^J. -T4-t>*»)S» (O I*. tLStUt^54bll It* 

h 'J ^A<DjI^£1o£fcl*-€-*i«±#,?K 

(D) ^trfBj^iJPSriJ. -r*^*»)S» (D) I*. tLSitLt^SiS^ll 

(E) HtrsBfgftSk iffcfr*.)^ (E) I*. I£fO. 5-3. 0*9 A^U/kg (J$ 
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[If # * 3 ] ffjfE 7 * - ACDI* £ **2. 5cm* tz l**tt JilJiT' fe U , 

(A) (A) izjj^r. ffr8B'>& < «ttioror;u'b--;u5?S]^7K'j^-ii 
s r^x^ssi^y ■7-*tt*7o«*%*as.-5*-e**. »fi ay 

130, 000-325, OOOTfey, »fS»f (M/M n ) *<2~7T?fcy, 90~95«S%(D 

(B) ^lSS3IMMlC7>afA'5ci'>a'-7K l J7-, rfc=h>*>l£tt (B) I*. I 2 A* 

o.5~iog/io»ra-c-fcy. myM n *<2~5-efcy < 5~ioma%<D» (jsa-A,tjS#B 

(1) (a) X^U>, ar-y-^UX^UV. M^^X^UV, y $ y 

(b) 5-x^'jT : >-2-y;U7n>^>*fc|*1-e-JU->-> □"v*-b>, 3- 
e-;u->-^ D^^-tr>, 4-e_;k>f n^**>**t?1HrlBfl!>J^»s*fcl**BI 

(c) (a) i (b) ©ffi^^-B- 

^ t <t I- Lfc/Ky "7 — J£.-(i3:29~45^ ;u%<t % 

(2) x^U>^t«tlcLfc/Ky^-*^, fc-SLM*. ?oeu>, 4-y^ 
;u-1-^>T>s ^+-tr>-K ;f->^>-lCD5*=cD'>&< <h^1o£# 
frflJSB a U 7 > t x =f- U > £ <t ic L fc tK U ^7 -SMi £55-71 ^E;u% <h , 

(3) (1) t (2) St,il::Lfc*y7— ittJIfc*. huSBx^u>14^I& 

(D) HutBjSflPSk ^-fcfc>*>j£# (D) I*. tL#ffiLT^*«i:&l<» *-tR> 

■J=?vt. -Hbf ^ >. ?777^h. te(D#Snjmi47Ky 
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(E) ttriaftftfl* irt£*>*>tiL# (E) \* s «*^1.0~2.5^A^U/kg (Jffi 

csf 6 ) . r;u=r>, —Mtitum. 7jc, £Su ^u^a. x^ 

n-^$f>. -fv:?£>, n-^>£>. *<V^>£>. 

^;ut|-p^^>> 7sMfcx^i^ u-i;^;u^-px^ > (HFC-152a) . :7;u;j-p 
x£> (HFC-161) % 1 T 1 T 1-h'J37;U7|-PX^> (HFC-143a) „ UJ,2-f h7 
^;U7|-PX^> (HFC-134a) , 1 , 1 , 2, 2-r h =? 7 )l>* P x£ > (HFC-134) . 1,1 

, l t 3 ( 3-^>^^;u7l-p^p/^>, ^>^^;ut!-px^> (HFC-125) . ^:7;u*- 
P^^> (HFC-32) . ^u^;ut|-px^ 2,2-^^;U7|-P^P/^>. 1,1, 1-h 
ij ^;ut|-p^p/^>, ^u^u^p^p/^, ^pp?p/^x i?^;u^-p^ 
u/O s <<)i>-?)\,7tn-J*> % ^;u^;utI-p^^ p^^ *fb*^K ±£lb* 
^u>. Sftxf^k uj-h'j^ppx^x 1, 1-y^ p p-1-^;ut|-px^ 
> (HCFC-141b) „ 1-^7 P P-1, 1-x^;U7|-PX^ > (HCFC-142b) „ ^PPi?7 
;U7|-P>^> (HCFC-22) „ 1, 1-v^PP-2,2,2-MJ:?;U7|-Px£> (HCFC-123 
) . 1-^PP-1,2 f 2,2-T h7^;U^PX^> (HCFC-124) . MJ^PP^Ey? 

;utI-p>^> (CFC-M) . s;^ppv^;u7|-p>^> (CFC-12) „ h'j^pph 

U^;U7|-PX^> (CFC-113) , ^^DDf h77;btPX^> (CFC-114) . z 

->^>-tf >x;u7t^— ;u-tr s*;u/<i/ p- h;ux>;uu*— ju-tr 5*;u/*S/ K> 
. h'jth^^y h | jry>&^i>»tjfti*sith | j'5A©«*«i$io 

[»*a4] «HBr;u^r-;u3f»*7KU^-. (A) |*tK 



6 



M^u^-efcy, )S» (B) i*x^u>/x^u> ■ zitK'j^-— -cfey, ffrta 

ift&ffl* "f fcfc>*>)£# (E) I*, -M-fbW*, ?pA>. n-:?*>, -CV^> 
, n-^>£>, fy<>$>, x£y— 1, l-v7;i/tPi5 

> (HFC-152a) s 1 , 1 , 1 , 2-r h 5 P x$ > (HFC-134a) , ttt-fbx^JK 1- 

^□□-1,1-y7;i~j-Clx$«> (HCFC-142b) , 1 , 1 , 2, 2-r h 7 7^*- □ x£ > ( 
HFC-134) ^.lt<;oni>-pj^Ojt*t> (HCFC-22) ©10*fctt-E-*Lja±T?&S 

[flt*«5] HtlHT^^x^3?#«|7K'jv-, *-frb«, (A) I*tK 
'MfUVffcy, 1IMB*Jlttr::7>*A£*:/*— 7K'J-7-a>J*«-B1 (a) I* 

3k Tfc*P*>l£# (E) I*. -MitStm. zfa/<y. n-^S>, -<v3 r $>, n- 
<f VO* >s :>, x£ y — 1, 1-e?7VU^-ax^i> ( 

HFC-152a) , 1,1,1, 2-^7=- h z> -?)l,*nnL$y (HFC-134a) , tgftifik \-$u 
n-lJ-i>7)\s*nnL$> (HCFC-142b) „ 1,1,2, 2— r F^ "7VU;j-p x£ > (HFC- 
134) XI^POy7;i/tO>$> (HCFC-22) <Do*>(0^-D^tziftti&.±X'& 

[1***6] fjf37^--AI*. ^Jt^10~150kg/m 3 T?fey, X 
tfO. 05-5. Onrn-efcS C «t «ttM^t«H*fl 1 Izffi^ro^JSo 

[1***7] ffjf37^--AI*. ^Jt*<10~70kg/m 3 -C-fcy. JUSflJ^-fX 
*<0.1~1.5mmT?fc£C,h £^££^£1***1 IcSSmo^So 

[1***8] BtrtHTVU^x^gSlTK'J^-W^I*. TVU^x^SS^ 
/^-i|itt£70MS%£;gx£.S-t?-t-<^ gmftl::7>'$<*Afc-< >$-tK'J 7— 

c <t i- j: y , *jt»i=? A&f tci^*fjs-r 

S7^--A<titl5LT7*-Arolft^^SJt*^5 0 C*fcl*-€-tvJil±±^L, C 
CO^-AI*, &J*7b<10~150kg/m\ fU&CO-y--f X#0. 05-5. OmM:ti)& C <t £ 
StS-ftS 1***1 1-13160)75^0 
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ro^^-AI*. ^J57b<10~70kg/m\ &&OT+^XA<0.1~1.5nmT*fc.5c<!:£*# 

[»3ft9n 0] X^r-v^ (IV) Izfc^T, tfjfS#g;&tt'7\<U£. V^^^'J 
■b^0!)IBI=»Itfcffai»«)lll»Lfc9E*iH±4<»«lL, **ffiH±*<El^l=+» 

[1**911 1] ^f7? (IV) l=JSlvC\ «riH9SI6tt^U*» 

-fX^Hje-rSUPy-fi:, ^CD***y CSHttRTllBfcy- hi* 

ffltxxasy, 

2) jEJHWI=^©y-h*lll*, 

*V*'j:7-r:*-e^stiflKH}&-r&j:y^*£<, 

[flMtfll 2] (ID T?»6*b**J&tt^Ut, iMECb'S 

ft. 

[|»*aii 3] ji53x^->^ (iv) izfeu^-c, DiriBflS/iitty^*^ *a 
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& C t **«fr -5WJM1 1 l=E«©*Sso 

7K'J^-ro ; 5*,<D'>^< ttloli^S (M.) A<100, 000-500, 000-CfeS) £8 
0~98MS% (J*fl>A±:J*#BS*t1-LfcM***i:-r-6) 

(B) l 2 7b<0. 1~1000g/10#RH-C*fc y . MyM n *n. 5-20-C-fe y , 

(1) (a) W < i 1 1 O© f-JI/Sfit / ?-*fcl* f - 'J f>S 

(b) t^-o^iL^mmsnm^t-mm^ii-^y^ 

£ t <!: lc L^tK 'J JiMi£21 -65^^% t , 

(2) '>&< t ; t1O(Dx^U>fcJ;t//*fcl*C3_ 20 Qr-7|-U7-< V^'fc 
.tie LfcTK'J ^—^^35-79^^%^. 

(3) (1) t$£tf (2) £^<fclzLf::7KU^-*fe«H*^£:oTfcy. 

«tizLfc7K';^-mte^o~20^;^ < t^^t jN ioSfci*-f-tLfei±ronsfl<iic7 
>**A&-r>S-7K l J^-£2~20SM% OS»A,t)5!6»B^^gtUfcMM^S^ 
«t-Ti>) <!:, 

(C) !&W\~fcCT. \-o&tz\1rt:*i&,±<nik±tfl$At, 

(D) j&^lciJXT, 1o*fcl*^^iJaiJi(DteO^JDSiJ<!:^#t;;tl67K'J^- 
#*4£fty, 

(in x^-y^iT^#f>^.s^)jg^^^sDL^LT*a^fr^cti-j;y, stst 
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(iv) a— w u-^*fci*-€-tLj<JiM-roff*#SrtT'E^tSJt^B;< LfcttSI 

(E) lo£fcl*-?-;ft,]jULCD#g;&&J£. «*-(?0.2~5.0^A^UAg (jjt»A 

tjaa-Bfcfcti-LfcMs***-*-*) 3 i=s*u 

c t icfc y "7^ — A if— ;C*»j*-r SUM* **A/-eas y . 
(i) (A) r)^-)^mm^y^-^mmL. j&^icjei:, ccdt-iu^-vus? 

(II) ctit)^^ ^7— Od*)©^-^ < <t 

(B) (1) (a) <tt1-3OTtf=;u3?§iirE/ >f 

(b) ttio©itfw»*isisiji*fcr*iBBia©e^u^y7- 
(O ttiorot'-^Ste^y^-^fciie-y^v^Ste 
fci*e_y t'v^ev ^7— <tcDffl^-^t)-t± 

£ t <!: lc L fcTK 'J ^? 

(2) if U>fcJ:tj:/SfcliC M a-tb7i' >£> 5 *><D4>3: < ^4.1 
o Ic LfcTK 'J ^ ^lesser, 

(3) (1) fccfctf (2) ^^tlcLfcTK'J^-mfetlim^oTfcy, 

1o*f = l*-?-tLJilJiro^M«JlC7>^A^-<>'S'-7K l J^-<!:, 
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(in) ^^-y^ii-etf 6*t*SBE*t«*LT»RrattttT*fty, 

(IV) m^r*fcJ;l//*f=l*S^^lc, 

[fi!#JSl 6] (A) ItE^y?— fit, 80~98mS% (s6»AtJjl»B** 

(B) HlIiH1o*fcl*-?-^LJilJiro^llfl*)lc^>'SrA'Ej:-1'>-J'-7K l J^-l*. l 2 ri<0. 
1~1000g/10»WT-fey , H/ M„*<1.5~20-C&y, 2~20*g% (BE^AtfiE^B 
^^rttLfcMi^S^^-r^) T!ff«Lt6«, CGM>*-tK'J^-I*. 

(1) (a) 'J>fc< ttlo©e^l/3f«Jj|^y 7-ffcliezijf>3f 

-Sfclit-Ufvt/?-, £fcl* 

s^^y^-,!:, t*io(oit(wt»jnii»«i*fci*jKaia(De=;u*y7- 
^fciit'-'jf^/^-roi^t 

£ t <t IC L fc/K U -?-iiMi£2l ~65^e;u% t % 

(2) <fct1OOTx^U>fc«fctf/£fcf*C 3 _ 20 ar-;f UZ7-r 
.tic LfcTK'J m<4^35~79 ; E;u%i:, 

(3) (1) (2) ^^^IcLfcTK'J^-mfe.tttm^oTfcy, 

«t Ic LfcTK'J V— *fi£0~20 ; E;u%±: 

(o i»»=(Ei:-c» losfctt-tiittioaa^diat, 

(E) «*-C0.2~5.0^Z^;u/kg (J*#AiJ*a > B**t1-LfcM*»*i 
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7] (A) (*, 85~97SS% (JiMj-AiJ*fl-B** 

.3~30g/10»M» My M n A<1.8~10-Cfcy, 3~15M£%0)£ (JS»A,t(S»B^^ 

com tK'j-7— i** 

(1) (a) JilTtD^S ; 

nt3] 



Ar 

I 

R 1 — C = CH 2 



> \ □ r;u+;u^ £> & -5 + *\ e>a« Lfci -sfliogft 

(b) JarFtfMfc^5£ ; 

[•fb4] 



A 1 

Rl _ C = C(R2) 2 



*;u£<t fr£ ^OT+fr e.a#?-T-5*<, 7Km*/=l*^ ^u£T*fc-5> d i: 
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(c) (a) i (b) 
£ t «t lz LfcTK 'J ^-JSM££29~52 ; e.(U% t . 

* T >-1 £ 'J> < t * 1 0 frffJK of -Tl- U 7 -< > 33 <fc tf/ * fc I* x =f- u > £ 1 1 
\Z L tz *° 'J -7 — £ 48~ 71 ;U% <t . 

(3) (1) i (2) ZitizLtz^s^-titrnti-oTSsv. /;UTt?;u*> 

(C) flllBtt±j**L r*^%J3t» (O I*. tLStLt^«6&li, fti£*J 

J*ig*i!t+ h 'J ^A(D;I^£1o**:f*-?-*iJsUL#^ 

(D) ffraH;fcflnSk ^-fcfc>*>J$# (D) I*. tLffttUtl^ft&ll 

K^bRiSitaij. nffla^k **tt«aftL »mi*jt*i. ttaflftwatttf 

(E) mjfBSgfcak t-*^t.J5R» (E) I*. |&£#0. 5-3. 0?^ A^U/kg (BE 
[IfjfcJSl 8] (A) ffTfS^E/^-l*, 90~95«S% (iSfl-Atjafl-B^ 

(B) ffjfs^ftMic^yAfc-i'vs-TK'j^-i*, i 2 A<o.5~iog/io»raT-fey 

, M./ M n A<2~5-t?fcy. 5~10SM%(OM (Bt»At f&ttB&SsY Lfcil^l* 

<t-r-s>) -cffSLtfcy. 

(1) (a) X^UV. or-^^VUX^UV. tNU h- * ^^UX^ * £ * 
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(b) 5-x^'jT ? >-2-y;u7t^;u^>*fcf*i-e-;uf>>?p/sJe-t?> x 3- 

(c) (a) <t (b) <Dmfr&t>1£ 

(2) x^u>£^t;rf)\ Xf£> x^uv^t. ^Pt 0 u>, 4-y 

1 1 \z L fc?K "J ^7-JiM££55~71 ^e;u% t , 

(3) (1) £ (2) **trzLfc^y-7-tr*»<j:*, x^u>tt^t&*n*£ 

(D) mriBSttifti. -ra*3*ja» (D) i*. *L#ttL-ci**ft&ii. ttai&Rr 

(E) ttBJftftiN* (E) f*. «*-ei.0-2.5^^A^U/kg (A 
»Atja»B**«-Lfc«»*»*t-r*) WLT6«, A77ft-f*'5 (SF 6 

) „ 7K. x£>. ^P/^v>, n-^ r ^> > X n-^>£>. *fy<>£> 

% ^p^v^x y*y— ;k x^y— ;k n-^p/^y— ;k 

^v?p/V- ;k 7vft>fJk ^u^u^py 7 7fbx^K 1,1-$/ 
:7;u;fpx£ > (HFC-152a) , ^;u^px^> (HFC-161) „ 1, 1 , 1- h 'J 7)l>* 
px£> (HFC-143a) . 1 , 1,1 , 2-T h =y 1 frit P x£ > (HFC-134a) . 1,1,2,2- 
f h7 :7JU^~P x£ > (HFC-134) . 1,1,1,3,3-^>^^;U7t-P^P/^>, ^> 
^^;U7|-PX^> (HFC-125) . i^U:*- P > £ > (HFC-32) , ^7j^Pi 

2,2-y^;u7l-p^p/^>. 1, 1, 1- h 'J ^;utI-p^p/^>, ^u^vutI-p^ 
p/^>. v^pp^p/^x v^;utI-p^p/^>. ^;u^;ut1-p^^>. 
;ut!-p^^p^>. Sib^fJk ffi^by^U>. ttflsx^u. UJ-h'J^P 
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px£>, 1, □ p-1-^;ut|-px^ > (HCFC-141b) , □ P-1, \-*>Z? 

;u;J-px£> (HCFC-142b) . ^pp^7Up^> (HCFC-22) . 1.1-S?*P 

u-1,2, 2- h U ^;u^|-Px^ > (HCFC-123) „ 1-^ P P-1 , 2, 2, 2-=r h =y 7)\s* P 

x£> (HCFC-124) , h'J^PP^y ^;u^|-P>^> (CFC-11) . vi/PP^7 

VU7|-P>^> (CFC-12) „ h'J^PP h'J^;U7|-Px^> (CFC-113) . 

□ f h77;i/tnx^> (CFC-114) . ^pp^s^^^;ut|-p^p/^>. v<7P 

p^jp-tf-^;u7i-p^p/^>, ryv^vuTtf^r 5 h\ r v ;^v^p-h'j^ 

. "O-tf >x;u/tx— ;ut K^S? R> 4 T 4-7l- J ei> / <>-tf>x;u7t>— ;u-tr 

h\ p- h;ux>x;u/tx-;u-tr h\ r!/$?*;u7|$ OA. N, N' - 

f*x^u>/x^u> ■ =uKU"7--e*y. mriBfSftffl* -rft^feja^ (E) i* 

. -MitStm, x*> % n-^^>, -<v:?*>. n-^>*>. ^V^ 

^sJ-'O* ^>i7P^>$X x£y— ;k 1, 1-v^;ut|-px^ > ( 
HFC-152a) , 1 , 1,1 , 2-=r V z> 7 fr* P x£ > (HFC-134a) . 1 , 1 , 2, 2-T h 7 
?|-px£> (HFC-134) , Mif^k 1-<7 P P-1, ]-is7)\,sfnJL$ > (HCFC-1 
42b) . ^PP^^;U7|-P>^> (HCFC-22) (7)1 -0&tc\Z*tl&L±X*$>Z> d t £ 

[»*3S2o] «nBr;u^-^u3f»K^y-7-. (A) 
^u>Tfey. miB*Jiwrc^>yAft-r>*-7Ku-7-(Dj3c»Bi (a) f*x^ 

U>-CfcU, ja»B2f*. x^U>£, ^Pt°U>. 4-^^;U-1-^>T>, 1-37 

^-fcfc>*>JS# (E) I*, -»ftK*. x£>, ^P/O, n-^^>. -<V^> 
, n-^>£>, -f V<>£ >s ^-7|-^>^>, p^>£ > s x£y— ;k 1, 
1-y^;U7|-PX^> (HFC-152a) . 1 f 1 , 1 , 2-T h 7 ^;U7t" P x£ > (HFC-134a) 
„ 1, 1,2,2-T h^^;U7|-Px^> (HFC-134) . fiftxf^k 1-£ P P-1 , 7 
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)V*ni.$ls (HCFC-142b) , £ □ P * $ > (HCFC-22) CD 5 *> 0)1-3 

*tzlt*ti&L±T*&& C t "T Z^Xm 1 8 lcfS«ro*jio 

-7t-AX!j!iot, 

'J7- ©5*>C0<J»S:< t^-olZft+m. (M.) tEj«100, 000-500, 000"efe§) £80 
(B) l 2 7b<0. 1~1000g/10#fHK M w / M n #1.5~20T?fey , 

(D (a) < i 1 1 e-ji/Siity u f >f 

(b) t^-o^iL^mmsnm^tzmm^ii-^y^ 

^ttlcLfcTK'J^— *'li*21~65 ; E;U%t, 

(2) '>&< t ; t1O(Dx^U>fcJ;t//*fcl*C3_ 20 Qr-7|-U7-< 
.tie LfcTK'J "7— *<i*35~79*;u%t . 

(3) (1) t$&tf (2) ^ttlcLfcTK'jv— *•&<!: teS&oTfcy, 

u>tt^*fnis***-r*io*fctt-t*ija±o!)«^bRri!fi<i:*>' ^— *t 

>**A&-r>S-7K l J^-£2~20SM% (J*»AtJ«»B**«-Lfc«**»* 

(D) ib»=(6i:t» io*fcr*-t*ua±o!)tta)3S3!nji!t, 

(E) *»T?0.2~5.0^7A*;u/kg (jjWi-Aij*fl-B**t1-LfcM**i*£ 

r-S) i"3*fci*-t*uaio!)*is»ii:**^T?*ju» 
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[ii*^2 2] ±IB7*-AO)Jl^*<0.95cm^fcl*-?-tLJ5l±-efcy. 

(A) f&ft (A) Izfc^-C, Jl5H'>&< .ttl-OOTT^-^SteTK'J^-l* 

120, 000-350, 000-efcy, 85~97S*%(7)» Cj£#A±:j£fl-B£^t1-Lfca*£S 

(B) HljfB^MKllc^>'S'*A^-<>^-7K l J -rJtf^*)^ (B) I*. I 2 jb< 
0.3~30g/10»ia. frOM/ M n 7b<1.8~10Tfey, 3~15MS%OT£ ((S»A,!:JS» 
B^^rltLf=Sa^S*«!:-rS) T^#i£L-Cfcy. 

COTfiEtt (B) I*. 
(1) (a) JiTFGMb^it ; 
Hb5] 



Ar 
I 

R 1 — C = CH-) 



iie-ijf>5?fi^/7-, 

(b) &.T<Dit¥j£ ; 



A 

Ri _ C — C(R?) 2 
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(c) (a) t (b) (Offl^t?-t± 
£ t <t ic L fc/K 'J 7— 29~52^;u% t , 

(2) ^Pt°U>. 4-^ ^;u-1-^>t>, "s^-tr>-U 

IcLfcTK'J^— HUi£48~71^U%£. 

(3) (1) <t (2) ^tticLfc^y ^-<ti*M'SoTfcy , y;u7t?;u^> 

fey. 

(C) HUSB&SjSak -r^C^)*,^ (O I*. tLStLt^§4f,ll stig* 
l&M7K.mi- h 'J ^A(D;I^£1oS7tl*-?-*iJ£UL#^ 

mm. ^-fbKJjih^ij. Mffi&m. M9\-mvki&ftL &nm±m. mnmssm&tf 

(E) ifit&§£fam. -T*t>*»)S» (E) I*. l&ST0.5~3.0<77A ; E;u/kg (|£ 

i/**fi£-r £ A<t Jt$x LT. ifa3 0 c£f-l*-€-;h-JaJLt±fl LT l^£> C <t £ ftft 

[11*^23] itt| IB 7 * - AO) J? £ #2. 5cm£ fc 1***1 JiUiT fe U , 
(A) (A) icfc^T, fIIB'>^< .ttloror^^-^S^TK'J^-l* 
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130, 000-325, 000-efcy. #=F*.<Dft1G (M w /M n ) 3&*2~7"Cfcy. 90~95mS% 
CDS ca»AtJ*5»**WLfc««t»*4:-r«) "CffttL-Cfey. 

(B) ttlB*«»r=9>yAO:-f . (B) f*. \jfi 

0.5~10g/10#FHk froM w / M n ^2-5T*fcy, 5~10mS%(DM (ja#Aij8#B£ 

(1) (a) X^U>. h^^VUX^UV. 

(b) 5-x^ U^>-2-y ;U/n^u^>^/cfi1-e-;uv^7 n^^-trv, 3- 
tf^ui/^P's*-t?>, 4-e-;ui/^n^*4r>**t;miHJ!&llfiK*fcr*JlB»a 

(c) (a) <h (b) (7)jffl^.'&^# 
**il::Lfc7Ky^-J|lffi*29~45^;U96i, 

(2) x^u>£#t;j&\ *fcf*. x^u><h. ^nt°ux 4->^;u-i-^ 

* «t fz L fc?K "J "7— ^55—71 ^e;u% t . 

(3) (1) t (2) **ilzLfc^y-7-if*»a:*. HufBx^u>tt^FlS 

(D) miBSMraau -rft5b*>ja# (D) r*. tLSSLtt^ftait 

-J^>vL ttalWTBtttfy^-. x&<b^*>. ^777^fh, il^SJS-lo 

(E) iirefiAM. -ra*3%ja» ce) «*^i.o~2.5^A^u/kg cjs 
csf 6 ) % r;u=r>, -mat mm. ^su ^u^a. x*> % ?p 

n-^^>. -fV^X n-^>^>. ^V^>$X *3j-'0* 
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y — ;k x£y— n-^n/^y— *f yzfa/iy — ;k ^^<b^^;u, ^<;u 
^ju^py 7vit^T)ls, 1J-y^;U^|-PX^> (HFC-152a) . 1,1,2,2- 

f h7 Z7;u^-px£ > (HFC-134) „ 1, 1, 1,3,3-^>£ Z7)\s*U z?n/i>, 7 ;u 
7|-Px^r> (HFC-161) . 1,U-h'J7;UtPi>> (HFC-143a) „ 1,1,1,2-T 
h^^;U7|-PX^> (HFC-134a) . :7;U;j- P x£ > (HFC-125) . 

7|-py^> (HFC-32) . sO\,Z?)i,*UJL$^ s 2,2-v^;U7|-P^P/^>. 1,1,1- 
h'J7^tP^P/^, ^;u^;ut|-p ^p/^>. v^pp^p/^>. v^;u^-p 
^p/^>, ^u^ujJ-p^*:/. ^;u^;u^|-Pi>^p^^>, ±£<b>^JK ifitt; 
y^u>, ffiibif^k 1, p p-1-^;ut|-px 

£ > (HCFC-141b) . 1-^PP-U-^7Jl/tPi^> (HCFC-142b) , ^PPi? 
^;U^|-P^^> (HCFC-22) , 1, 1-^>7 P P-2,2,2- h U ^;U^"PX^ > (HCFC-1 
23) , 1-^7PP-1,2, 2,2-T h^^;U7|-PX^> (HCFC-124) , MJ^PP^Ey 
:7;u;J-py (CFC-11) , ^^pp^^;U7|-py (CFC-12) . h'J^PP 
hu^;u7l-px^> (cfc-113) . e;^ppf h77;i/tpx^> (cfc-114) . 

tK>T£K\ 71/^ v^^P- h ^>-t£>x;u*-;ut: K^S* h\ 4,4- 
7|-+^>^<>-tf>x;u7tx-;u-t?s^;u/<v K> p- h;ux>x;u7tx-;u-tr 5 ±uu/^v 
h\ r V v^;utK>K/<'; ^A, N, N' -v> ^;u-N,N'-v- hPVT u^^;ur 

[it^3S2 4] m^rj^-j^^mn-^j^-s -rar^ftja* (A) ^tk 

b) [*x^u>/x^u>- zitku ^--efey. ntre»%A. -r£fr%ja# (E) 
i*. -Mitmm, n-?*> % ^v^x n-^>*>. *<v^>*>. 

x£y-;K 1,1-y:7;u;j-px£> (HFC-152a) . 1 , 1 , 2, 2-T h =? Z? 
px£> (HFC-134) . 1,1,1,2-T h^^;U7|-Px^> (HFC-134a) . ifilbx^ 
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;K 1->nn-1,1-i?7;i/tni$> (HCFC-142b) , V u a VZPlvtu y $ > ( 
HCFC-22) roio*fcl*-€-tLJiUiT'fe^C<!:^^ai:-r'l)lf*IS2 3lcsH«ro^* 
-A„ 

'Mfl/>-efey, DlHB*Jlttl=7>yA!a:-<>*— tK'J-7-©J*»B1 (a) I* 

>-K ^-tr>-U *^>HOT5*>ro^&< <t4,1o<»:T?fcy , fijf3#g;& 
^-<C*5%BR» (E) li, -Wiitmm, n-Z?$ >, -fV^V. n-'O* >> 
-fV«>ji>, JM-'OSO, x*y— 1,1-*?7;u*Pi5t> (HFC-152a) 
, l,l,1>fh77**Pi^ (HFC-134a) , *£-lbx^;u, l-^pp-1,1-*? 
7;u^-DX^> (HCFC-142b) , 1, 1,2,2-f- h 7 ^VU* □ x£ > (HFC-134) , £ 
□ Pv'7;i'tP^^> (HCFC-22) ©a*>©10*fc[*-e-tLj*l±-Cfe-5^i:^!t#« 
t-T-5BI*Si2 3lc8S«ro7^--Ao 

[R*fl2 6] UNE?*- Al*, ffiaA<10~150kg/m 3 T?fey, *M<D-*4 
X#0. 05-5. Omnrefc Set if* IS 2 1 lcsH«ro7*-A„ 

[§s**2 7] flue?*— ai*, *aa«io~70kg/« s -cfcy, 
uv-^js^-r^cticcfcy. ^swic^vyA^-f >*-*°u 

*fJ£-T €> 7 * - A £ ttlg L T ■? it - ArofS^ag7b%5 0 C* fcli-f-ttJil ± x» 
Ltfcy, C(D7t- Al*. ^Ji#10~150kg/m 3 T?fcy , £US<D+l--f' XA<0. 05- 

[if*^2 9] BtraBTVU^x^SteTKy^-m'41*. TVU>rx;u3?#8l 

^/ -7-j|tffi*7o«*%*iaA*«-c**» «riB»«i=7 >y A«t-f 

'J ^-£;l£r-f -Schley. *Sfitti~7>^#^>*-7Ku^-£#Sfc^ 

*fl£-f -5 7 * - A t J£& L X ■? * - Arof&^JfcSJ^ A«^5°C* fcl*-?-^,Jil _t_t» 
LTfcy. COT?*- Al*. ^Jt*<10~70kg/m 3 T-fcy. fU&0>-y--r X#0. 1-1. 
5mm-efe^C<!:^!tta£-r^if*«2 1 lcS5igro7*-A„ 
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[000 1 ] 

*#&Er*, (A) rj^-j^mm^'J^-is^U (B) tf-;u*fcl*tf-'j 

> m ft itt i ^ =j > a -<> $ - tk 1 j -7 - £ a # -r z> tk 1 j -7 - £ ib ^ ? «. c <t 1 c * 
i*-?-tLJii±roa-^-U7-r >^Ey ^-a^roTK'J^— m^^a^-r-So SfSLi^ 

o 

[0 0 0 2] 

ux^b>^^-A[zMLrf^i65° f) rzis^ti»»*affl*rzffl^&*L4 
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ftS3Ett*ft3e-r*t=ftfl!)K»i*» auiMiiA-sdEttje (as TMD21 26-94) -e* 
y, ejus, »«*a*r=iii*iifc»*i=, 7*-A<D=*5c©*«*fl:*«3e 

[0 0 0 3] 

ft*iJT-effl^6*i, M^lcttJtH^I-BillSJtx-S-JiEJKOTIcfe^^lcl*, 
[0 0 0 4] 

*H*#i*Fl£5,411,687-S§-, Sfc5, 434, 1 95#. !g5, 557, 896-S§-. JB5, 693, 687#, $ 
5, 784, 845-f-fc <fctf*5, 824, 710*1*, BJ!nt!Mli#-ai«£1v&t=*!>©-¥H:i: Lt 

, a«fcft»7*— a (ip*». 3o%*fci*-€-tLjji±©a«i!ft5&^#%-r-s) ^ba^ 

[0 0 0 5] 

Lfctfot, ini«ii*aflEfli*fij:t;^3SS3etti»a**-r»fiftfiir^^=. 

WMStJtt^-To C(D.fc-5fc7:l— Al=*rt-&ffl&£: LTI*, »£S3J:l/jMSI= 
felt -5. *&r/lcffifcj:t/-ta)ft&©§»ffl(7)7*— A^-fVUA^^KOMSilcfc 

[0 0 0 6] 
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R*f*JlttJL/=o S&l^ -f TK'J-e— tffll^-rr-ft6*tfc»«:-r*7* — 
A^ttfSLT. -M** ^U-^Ktt DIN 181 64*5 «fc«A 

STM3575suf ix BB) t$&lfmmtf}^mmk (ASTM C578-83) RJRlz fi(-t«nflt<D 
*fcf±«fcya»S:ttllB*, tt&tfl=5l»y5IS/tftf* (ASTM D614-91) 
5IS5*S/#tf» (ASTM D412-87) <Z>»ft*3rr o 
[0007] 

(a) 8o~98ms% c«jaua»Afcj:i;BflD#*«*t»*rzL'C) onx 
3f»*#y -e— a>*<p< 1 01*100, 000-500, ooo<t>#^-* (m w ) £*u 

(B) 0.1-1000 g/10^CD I 2 fc«J:tf1.5~20<Z>Mw/M n £2~20MM 

% (*jaua»Afe«fetfBa)#*«**jHirzL'C) <a i oxr«-;hja-ta>*Ji» 

(1 ) J21T<D : 

(a) fMt< t* 1 ooez^titezijf >»f»^;7-, 

I* 

(b) *«:<ttn©*i (t>^-K) flBK**fcr*flBaae-;u* 

(c) *ft<iti oo3?sjfee^;u*fcf*e-y fc«ti;* 

ft< t* 1 oa)*»iKISt fettWi felt y f >^ y 7-0)11* 

3^6»6*t*21— 65 mol%C07tx°y 7— JUffi* £rfc>tff- 
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(2) < 1 1 1 O(Dx^U>fcJ:I//*/cf*C3_ 20 CDa?-7|-U^>r >^ 
£>f#b*i<S>35~79 mol%(D7K'J V— UMi. £rbtf[z 

(3) (1) (2) ^&«&tt*t(DJtfm(D1 OXtt-t^Jtfli^x^ 1 
U>tt^l&^Pm^pT^^Ey V-^bt#btL^>0~20 mol%(D7K'J^-mfe 

(E) 0.2-5.0 g-mo I /kg («jjtja»Afe *tf B(D##«**aWrz LT) CD 
[0 0 0 8] 

i*. awM**:?*— a (in*,, 20 voi^esfctt-ttLisiTiDiittftjht^T-rft) -e 

cro^-Brl*, 21-65 mol%X^U>ro^SCWI^^>'S'*A^'f >$-tK'J^- 

7*-Aros{3t^Pitgiz-r-5o ctLf>roi5]-r;u^--vu5fS : )Sfe7K'j^-7^--A 

[0 0 0 9] 

feSlllcS-r-S)7c^*fcl*#)llc*t-ri)*BJ$i**(o#fig|i-r^T, CRC Pres 
s, Inc., 19891=* yffiJR**t. JK*A<BJ#£*ifc7c3lia>JiSi*£ JM". £&l= 

, 4UK«fei***a>*H=tt?«ft&ifr«»Hi*, »ir=»#*fti+*fc*i= i up 
«n=«-r§t©i?s.-5o 
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[0 0 1 o] 

a. fc*«jaja»o)**fcr*^jEtt(7)ft*aa<7)ffl35<i-9o. »*l<i*2o~8o 

> S&fz»*L<l*30-70-C**tlBje*n*»*. 15-85. 22-68. 43-51. 
SUBflllzHLTf*. -*ttf** a«0:Ji#rzr*^ 0.0001. 0.001. 0. 01 £fc 1*0.1 

[0 0 1 1 ] 

^SS£. TU-;u«iJUfilftBu ru-;u««JIB3ia. BKlfeBftXCtt 

[0 0 1 2] 
[0 0 1 3] 

r&im^aa coit^j t Commit, iamiz? 

CO. »£L<f*3°c£/cf*^*LJ*l_ttf). $bfc»*L<[*5 0 C*/cf*^tLJilJiCD* 
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-t*Lja-ta>*M*nr*lx^ u>tt^t&?n=] (x^ u>*fcf*Jftttc 3 ~ 

[0 0 1 4] 

y *i\ »* l < i*7osa% «t y z^r^-j^mm^s v-m&^a#-r « 

[0 0 1 5] 

£ 0 T;Kr-;u3f#K7KU"7-«ilir*, TfiifccDH 1 ps (KUt^tKux^ u» 

;uK. x$r*y;uK. r^up-h'j;u. *7Kvu*r 

^^;ur^ L/— k x^;ur^ u u— k << v^;ur<7 u u— k n 
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[0 0 1 6] 

X — f (D^ftH+^-rJUfzJ; y ^ fcSlM*J. C. Randal I [z<£ y POLYMER SEQUENCE DE 
TERMINATION, Carbon-1 3 NMR Method, Academic Press New York, 1977, pp. 71- 

78[zfBK^ttx^^J:5^ -**fcr*-*-7;u3^<z)«tfr^7 ? ;urz«fcyKWS 
*t»«. »*L<r*. Sf?ifli^>^^>*-7Ku^-te. 3*tt«fcy*^ 

<£^*LftU\, *&fzJff*L<r*. *f>*-7KU^-[*. WKflDT-fV*** 

^^tt*fcr**>>^**^^'y^ttrz«fey»ttft**ta^o c*if*. *JtMiz^ 

[0 0 1 7 ] 

) x^U>fc<£t//£7c[3:l 0Xf*^tL^_t(Daf-7|-U^^ "7— . 

i i) 1 oXf*^*i£l-t<7) \£-)\stitz\Z\£- U f^^SJ&^y "7— fc«fctf/*fc 

y ^r— > fcj:r/««fc, i i i) ^(DtecDS^tSx^u^tt^t&^y ( 
ttftSfcttttft) *«*^*ctrz«fcyBitii*tt«*«wrc^>4rAa:-f 

jff*L<[*3~12. $&fz»*L<f*3-8(Daf^-L/7-r >3b**rf &*l*„ ftfzJB 

1 > 4-^fji/-i-^>fx ^-tr>- 1 ^/cf*^-^T>- 1 tm 
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[0 0 1 8] 

[0 0 1 9] 
[ft 7] 



Ar 
I 

(CH 2 ) n 
Rl — C = C(R2) 2 



[0 0 2 0] 

*u »*L<i****fcr**^;u"Cfcy* #R 2 f*. B"J*f^ 7K^fcJ:i/K^^i 

fey, Ari*7i-;H> */cf*/\p. c 1 ^-r;u^ufc«fct/c 1 ^-/\pr;u 
*;u^ & ja*»3&^ &a#?**L*i -5fl©««*-e«»*tt* ? x - ;usx*fe y . 

^LTnte-tfP-4. »*L<f*-t?P~2<7>ffi£*U *ti»*L<f*-tfPT*fe* 
t-^x^ux i;pp^u>ift zft&aMb**©-*"'* 
u>fcJ:^cofi»T;u^;u-*^f*/\py>a*R#ff^if 6+t*o »* L 
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[00 2 1 ] 
[0 0 2 2] 

[-fba] 



A 1 
, I 

R' — c = C(R2) 2 



[0 0 2 3] 

y, r'i*. **feJ:t/«*lki~4fl!)riu*;u»^6j«-Baia)W^6aK**i, 

XJK fc&LM*^;ft£OSiT;U*;uSfcl*TU— ^S8U§#tt:. t e r t 

I* tf- 'J ^Xk-^^tt, 5/^7 □ ^*-tr tf n^-BSa^K**fc 

J:tf*Bli/£ □ 'v*-tr>, ft&t;i=5 -x^'j-r>- 2-y ;u7H;u*>Tffc*. 
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[0 0 2 4] 

mStf}\z?^5tJxtj:<>(>$-7$iJ^-t LTf£. EP-A-0,416,815 (James C. S 
tevens^) fc ^Zf^M^i^MS, 703, 187* (Francis J. Timmer) ( C*l £>(DfEic 

£tf-30^~200 o C<D^*"efc<5 o -^tt-ftiCD^Ey -7— CDgBM^* J: Uffl^B 
[0 0 2 5] 

CD«f*. *Ht#ltaj]iIf£702,475* (1991^5^20B«tti (EP-A-514, 828) ) . ft 
&tflz$feilWif!R5,<)55 f 438*\ *5, 057, 475*. *5, 096, 867*. *5, 064, 802* 
. *5, 132,380*. *5, 189,192*. fg5, 321 , 106*. *5, 347, 024*. *5, 350, 72 
3*. |g5,374,696*. »5, 399, 635*. *5, 470, 993*. *5, 703, 187* fc £tf|g5 
,721, 185*[zBB;fS*lTI^£o 
[0 0 2 6] 

SWMU: ^ >^Aft a -3f -r -# U T-f*. JUT 

(7)-«arz«fcy^S*t*ft*«l*t,*»^T, JP07/278230rz|BKS*tfc*arzJ: 

[0 0 2 7] 
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.ce 1 ri 



[0 0 2 8] 

/cf*T 'J-JU3j-^i/ST*fey, Mf£. I VMM, »*L<liZr*fcttHf, 
[0 0 2 9] 

^SWfZ^>^A^a-7j-U^>r >/e^;U^#KY>^-7K'J^-r*> John 
G. Bradfute^ (W. R. Grace & Co. ) \z «fc y W095/32095IZ. R.B.Pannell (Exxon 
Chemical Patents, Inc.) fz J: y W094/00500IZ, * L TP last ics Technology, 
p.25 (1992^9^) rz|B***tfc*ttlz«fcoT*IMl**t»*o 

*H»itttJM*08/708 f 869-* (1996^9^ 4 0«aj) fc«fct/W098/09999 (<h*lz 
Francis J. Timmers^) lzBI^S*Lfcd># < 1 1 1 OCD a? — 3f u:7 -r >/tf— ;u 

y *<X<D3i££L y^:^l^3^JS$■%-r^-€'tL^CDK*-13NMRX^^ hJU^CDtt 
attS/^ 1 *-^***-*-*. C*L6(DS/^;ur*. ft**>7 h«H43. 70-44.25 p 
pmfcc£r/38. 0-38. 5 ppm"effl3H^*o *$fz. *tf— ^ f*. 44. K 43. 9*5 <£t/38. 2 
ppm-e«£?S*l£o HIT-ttCNMRftJRf^ it^is? h««43. 70-44. 25 ppmt? 
<Dis<fj-M** =f- fe y , ffiJft38. 0-38. 5 ppmtf^^hVUte* ^ U>ffi5fl 

[0 0 3 0] 
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if U>/Xf U>f h7 Kl^cfc£<t#*_ b*l£7^\ CCD 

[003 1 ] 

[0 0 3 2] 
[ft 1 O] 



[0 0 3 3] 

fey, Ef*c^/cf*s i -efey. m[*i vjfe#JH. »*u<r*z r £7cteH f , 

It!if*L<(*Z r-efeU, #Rf*SiJ*lz#£U H. MXtttt30. »*L<f* 
1—20. £b[^?*L<f£i~iocDt Kn*;uif;K i>7 1 Kn*;ue;u*fcf*t 
Kn*;ui£;uS/iUK &£UM*w*flC^-c&y. ftR'teSi^izffftu i-u 
/\p. «*»ft30. *?sl<[£1~20. u < i*i~io<Dt Kp a ;u if ;u 

. tKP*JHf;u***X t KD*;i/^i/*feiit KD*;i/e>v'j;k fe 
siM*w«JK^--cfc43&\ fe^iM^-ocDR'Sf*,!: ti-c t _ 10 (D t Kp*;u 
tf;u*jfti, 3-?$?i>-efey, mf*i *fcf*2-c&y , -^LTffigic % l 
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[0 0 3 4] 
Utl 1 ] 



4£ 



[0 0 3 5] 
[0 0 3 6] 

- (2->^;u-4-^x-;u-r>T^-;u) -yj^z^A^ □ y h\ ^-trS 

- (yyfjby^Vy^^) - tfx- ( 2 - * ^;u- 4 - 7 i - ;u-f >^r" ;u) 
-v;u=i - OA, 1, 4-v^x~;u- 1 , 3-:?£^x>. ^-tr5- (y^f 

-ex- ( 2 ^;u- 4 - :7m -;u-r >t^-;u) -v;u=i- 
^Ay-ci-47^Jk ^-tr£- ^;u*>^ > v-r ;u) -ex- (2- 
y 4-7i-j^ >t"-;u) - v;uzi - OAv- c i - 47i^^y K* 

fc r*-t *l & (DummK^ mt^ if £ n 4 0 

[003 7] 

JUTCD^ 1 * X(DttlAfllfir¥Mtt : [N- (1, 1 - y^^H^U) - 

1, 1 - V> ^VU- 1 - [ (1, 2, 3, 4, 5-77) -1, 5, 6, 7-f h 
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7tKP-s --T>^-tr>- 1 OU] V^>7^^- h (2-) -N] ^£ >V 

; ( (3 - t e r t -^JU) (1, 2, 3, 4, 5 - 7} ) - 1 --f >T"* 

-;u) ( t e r t -^7 5 K) ^>^;u5>^>^^ ; fc^tf ( ( 

3 -<< y-zfa tf;u) (1, 2, 3, 4, 5-77) - 1 --f>-r— JU) (ter 

[0 0 3 8] 

SEcFtiT l^£>o Longo<t Grass i (Journal of Applied Polymer Science, Volume 
58, pages 1701-1706 [1995] ) I*, x^ U>-X^ U>=i tK U "7— * 
fc&tf)* ^UTJU^E^M^ (MAO) fc c£tf*>^ □ :xX - ;U^£ > h U ^7 

P'J h* (CpT i C I 3 ) *»*rzLfc«JK3Ra)«ffl*«ftLfco Xu£Lin (Poly 
mer Preprints, Am. Chem. Soc. Div. Polym. Chem. Volume 35, pages 686-687 
[1994] ) I*. X^U><t^Peu>(D^>^A=i7KU^-^f#^/ci6lZMgC 
I 2 /T i C I 4 /N d C I 3 / A I ( i B u) 3 «»E£m>fc*M*£«*LT^ 
<5> 0 Lu^ (Journal of Applied Polymer Science, Volume 53, pages 1453-1430 

[1994] ) I*, T i C I 4 /N d C I 3 /MgC I 2 /A I (E t ) 3 MMt*ffll^fc 
x^U><hX^U>(D^a^£fBicLTl^o Sernetz<tMu I haupt (Macromol. C 
hem. Phys., v. 197, pp. 1071-1083, 1997) \t, Me 2 S i (Me 4 Cp) (N- 

t e r t t i c 1 2 /^^r;i/5y^>^-^7 — -t-v*fSMk 

o SEffi^^P^VttffifC^y^/aSttSx^UV^X^L/VCDziTK'J^— f*. Ar 
au Toshiaki & Jct/Suzuki (Polymer Preprints, Am. Chem. Soc. Div. Polym. 
Chem. Volume 38, pages 349,350 [1997] ) \z s * Lt*B»W*5, 652, 315-^ 
(Mi tu i Toatsu Chemicals, Inc. \z £ y IBi££*iT l^£ 0 a?-7|-U^^ 

>/e-;u3f sife^y ^ — r tKu , t? u>/x^ & 

{/^f UXDiiltt, ^HUtffrlfcS, 244, 996-^ (Mitsui Petrochemical 

Industries LtdMUfr) *fcf**ll1*ffr*5 f 652, 31 5# (Mitsui Petrochemical 
Industries Ltdfzfgfr) IcIB«$*lTI/><&3&\ fc£lM*DE197 11 339 A1 (Denki 



35 



Kagaku Kogyo KK. ) icH^ti/Cl^-So i§T-f V* W -v^ttCD, L 

fctfot r^jf^lc^V'SfAj T-ftLMftL.t*^ Toru AraiSf Icfc y Polymer Pre 
prints, Volume 39, No.1, March 1998lcgfl^$tLfc J: 5 L/VtXf U> 

[0 0 3 9] 

^fitfjl^ Aft-f -*° y -7- *Ml=, KSt?(D t'-;u5f S«l 

^7— ©ti^m^izj; y &&*©t* if =.;u3f«Bs*^7K'j 
)S^tL»s„ e_;u9?#si7h^7K u^-ro?¥i£i*, nit, *as^©awc?i*5t 

e-;u3f#)^7t-x^7K'j^-i*, Bfar=*u» -o^- 
7K'j^-*fci*e-vu3?Ste^^7Ku^-rofcto(D#^^ffl^fc^*^ros 

*?Wa*0!)J:3a:aaia*r=J:oT» ^>*-7KU^-frC>#!SIS*if#-i>o *#g 

ajrofctoici*, ^>*-7Ku^-roii£am£g«SiizLT3om*%jarF. »*l< 

[0 0 4 0] 

e-x* fc lasgjst&pjistt 7*- a. * & t;r=-t*i & om^nm^ &v/-£tz 
ttm& ts <fc t^&iz * y ± j$ $ *t & ga £ ± bk-t £ it <& k s t% & w# « „ 

*7^--AI*. »UJ*>-K JMu »Kfe«fet;>ffBB»a)«»:3ft*6«)*BE 
y»*. ^-Attitl*. S&&ttlf-X£lftlB(Dfl*#CDL> 

■r^*fci*em(D-?-(Dfiro»«ic)5e»-r s c t i:j:ott4is$w#2ic 

[004 1 ] 

5fAft^>*-7K'j-7-A<-lir=Jn»**L-CRrfflft*fcr**iB7Ku^-*lt*± 

Tff LB1L-C7*- AK»£jCT«JtME*l=*UM£*L«. ?^^bWL 
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jt i*be^ # ^ x fE&aa * f= r*M a -e * * 4^ * *t * y * u^a* -e * * . 

ftftftHi. »M7K'j-7-*llo!)*lt«i»»*l»jh-r*a)i=, f Lt- 
*©*r=$Jtl=#£ft»£#S/0*S©l=+#fci«IET?» jflt/K'J tr- 
ials <fc;I£r£*t-§>o njm^b*fcl*;tltfjlz. tKUv-JSIB 

*«afl:-r*fc*>i=. *y«^a«i=)»*p*ih.*. fflaj«*fci*-?-rote 

[0 0 4 2] 

ft**©?*- A*jfif*, *»iia>i§j£*i£*?i.ci* > <f' C7;u^*U7-f x) 

Btflffi!(a©BHta£lffl©J**l*<IIJ&xa*lcjB^T, ft© 7*— A* 

fftftU 114 U *L-CSlMctt*L-C, -ftfllii£±J$-r &. M* L < I*, M 
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gSfccfctf^asI*, ^11^^3,573, 152-Sf-fc J: Ztm*, 824, 720#lcfgto f>^i>„ 
[0 0 4 3] 

*#P.8ro 7 A*3£te, fcBftfFJM, 323, 528#lcglto f> tLS J; 3 ^flitix 

>icy;u^flLaiL, «ftv->i*, yn>M#g&u hhprt^- F#$f>r?LP 
^p^c*j:yi£E(D i /->iz?LPBBP^is^-rsajp^'r^^L. 3) y-F£ 

^KBMlcgfllt, 4) Sjr/->fr6*VftP£ffioTffiEvr->lc*;ri£attii-t 
£>fctf>lc. ^VfLPT;^llfl<)fgj&A^C€>J:y^^<, -?-L-CttifffiW*fcl*» 

L T mm, $ "fr T 7 it- A«j£ ££f£-#- i> C 1 \z J: y SIM $ *i & o 

[0 0 4 4] 

*mw<D7*-^m&i*£ #gft&j£#*^6itij#g;&if-xrofg?&icj: y 

&\?-X7 Plastic Foams, Part II, Frisch And Sau 

nders, pp. 544-585, Marcel Dekker, Inc. (1973) J; l*P I ast i c Materials, 
Brydson, 5 th Ed. , pp. 426-429, Butterworths (1989) l-SBiK$^.T t^-So 
[0 0 4 5] 

m m& as <t umrn.it if - xi* , / <; •> ^ a \z * y s i*# aj & ic j; y $ *u# 
fg&tte-xsgitoA^jSi*.. fgj&i*7Kyx^u> (eps) roiiiirofc 

to(0troi:*Mfi*1l-l*P--Cfe^o 5tlKBfi^£fcl*SJSSl*liei§rlcJ; y ft 64i* 

wmx. mmm&^&zti&o $ziz s mwzmKmmizmmfzmta^tixy^- 
M.tf-x\zmm^-^t\ ztzizftsizti. itmm\£-xtLTmiii2Hz> 0 im 
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*iT. ^lc^U>v Mb$*i3. fc£LM*. Xh^>KI*. ^-fSffiWBfL. 

n ja * it %> c <t ic <fc y 7 * - a e-xic s& £ tt & o 

[0 0 4 6] 

^-Atf-Xisjfci-, SH#T'iffi*nro)l«]^)S^ii-J;y ^p-y>*fci*it^ 
n D 0 lcfig»^ttf#i) CSSroa^aH^oAM*, *H!f$a < r»3,504,068^fc < fcI/jS3 
,953,558#lcffe^$^,^,) „ ^IBroxafcJ;^fig^^Sro^f=ife^l*. CP. P 
ark (JifB) p. 191, pp. 197-1 98 fc^^pp. 227-229lz|gto ^tiSo 
[0047] 

*.*\zmmH)x. is— VI u-^Sfctt-eroteOETa^S^-CiaSiaEtii^^ 
IzSgfcJUJ ^*A-r £> d £ \z <fc y Sgj&jnj £it;t S LTXEtfc tt«Eff 

■ ttl¥tt4. 379, 859^*5 <fctf!M, 464, 484#lC+»lC^^$^T I**. 
[0 0 4 8] 
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^sfftty^-i*, m-^ssm^y^- c*»*fci*«») ro#£-s*££«ic 

< < t t,«90«*%fl!)*-e#«-r *. 

[0 0 4 9] 

»»iti»Rrmtte-x<3!)Sio!)«jfiSfti*» Tjwr-^mmtfw-t i -ox. 

-?—&±f$.L, Mmv»WJv— iX4>l:ft%MtlA Lt«lttWi'*±rt 

a) *±s8-r*cttfi*-r*„ fcSLM*, fsfcfbu&prati?*— Ae-xi*, 

[0 0 5 0] 

•S 1 OSfc[i2O0D*EJB*^-r-53r*(D77t— A to lc|H]atffai;4lz 

[00 5 1 ] 

;i~j-'J K (SF 6 ) , r;u=r>, SSifc.fctf's'J^Aj&^l-f 6*l*„ *1SS#g 
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JSS£r;u=i— ;u<t LTte. — ;k x$y— ;k n -:/p/^y — ;ufc£tf*< 
y:7p/<y-;uA<#if &*i*o *»fi*tf-»/\py>fl:IWS«Kfl:*»t lt 

sMfcx^ju^ 1, i-v^;u^|-px^> (HFC-152a) „ T7;ut|-px£> ( 

HFC-161) „ 1, 1, 1 - h U 7)\s7fnJL$ > (HFC-143a) % 1, 1, 
1, 2-f h77Jl/tPI^> (HFC— 134a) ^ 1, 1, 2, 2-f h77 

;ut|-px^> (hfc-134) .1,1,1,3, 3-s<^$7)\sl-nyn/i^ 

s ^;U^|-PX^ > (HFC-125) „ ^^;U^|-P>^> (HFC-32) , 

^;u^;utI-px^ > % 2, 2-^^;utI-p^p/^>, i, 1, i - h 'J ^vu^p 
^p/^v>, ^;u^;ut|-p^p/^>. ^pp^p/^, i/7)\sl-nz?n/i> s ^ 
;u^;utI-p^^>. ^;u^;u7l-Pi>^p^^>7b^[f bti'So *J6WeiL^fe 
&(D^ft/\P>f Mb^ p aii— 7R>fcJ:t/£ p p ^;ut|-p*— ^><t LTf*. 
ifrfb^TVK ±S^fb>^U>. ±Sltx^;K 1, 1, 1-h'J^PP-i^X 1 

T p p- -| -7)\,J-nJL$ > (HCFC-141b) „ 1-<7PP-1, 

1 - V^;U7|-PX^ > (HCFC-142b) „ ^PP^JU^P* (HCF 
C-22) „ 1, 1-y^7PP-2, 2, 2 - h U P x£ > (HCFC-123 

) 1 P P- 1 , 2, 2, 2 — T - h77JbtPl^ > (HCFC-124 

) 3&<»if&*L* 0 4»/\py>fb^ □ p p*-#>t Ltfi, h'J^pp 

=ES ?)\s*U*$Zs (CFC-11) „ W UU¥7)\sj-U*$Zs (CFC-12) 
, h'J^PP- h'J^;U^|-PX^> (CFC-113) % W P Pf h^7)l>*n 
x£> (CFC-114) „ ^PPA^7Jl/tP?P/^J:^PP^ 

v^p-x h 'J;k "0-t?>x;u*>t K^S? h\ 4, 4 -^-Jpv^ 
>-tf>x;UTtxx;u-tr p - h;ux>x;u7fx-;u-tr s -*;u/<i/ h\ 

/<'j^Ary^^;u7p+->u— K n, n '-^y^;u-N, N' - v- h □ V 
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h U t R P ^ P— JUHydrocerol (Boehringer IngelheimCD 

[0 0 5 2] 

:7*-A±ja7Ky^-^;u*iiis*^ 

«?&»ja)*r*, 0.2-5.0 gmol/zKU -7—1 kg. Sf*L<f*0.5~3.0 gmol//KU^ 
-1 kg, **ff*L<f*1. 0-2.5 gmol//KU^-1 kgT?fc£ 0 

s&rz* 7*-j±$a.fa<D-y-<< x&fflm-?&tztb\z s *«3&<^Rrs*L»*o »* 
if6*t* 0 m*&*i*«Ma>»*. #y^-»»a>Mioo«3fcyo~5M» 

OOttB-CfcyWSo »*Ll*«5HI*. 0~3M»-C**. 
[0 0 5 3] 

mi%4UH* nftteita. ba^al tt*tt«t«i*L basal ijoxaisj 

XI*. r;u^-;u^S^7tx^E7tx 0 'J^-*/cf*=i7KU^- (2, 000-50, 000<Z)#^ 
[0 0 5 4] 

— Af*. ASTM D-1622-88fZj:tLfi, 10-150. *t,»*L<f*10~ 
70 kg/m 3 CDffiJt$-^-r^o 

37^1-— Af*. ASTM D-3576-77lzJ;*i[dL 0.05-5.0, Jff* L < f*0. 1-1 
.5 ram<7)¥tSft/ 2 &-tf--rX^*-r4o 

> M*L<f*. 30¥*-tr>^^- h;u (cm) *fcf**;h,Ja±<0«Bff®*33 Jcttt). 
[0 0 5 5] 
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ASTM D2856-94IZJ:tltf. 80%JaJL±t: fe^> 0 
[0 0 5 6] 

m7>&— U*f>>h (residing under layment) *IBJBffl*f fzffl^ 5 ft 

*95W<d«j6^ &ft &*t*«f»/<*;u*«iBrc»«-*-* - 1 re * y > *® *KK 

[005 7] 

*»W©7*-A*«lilt-*fcftlzffll>&*L*7KU^-lija*r*. 80-98. » 
£L< (3:85-97. $ & L < f*90-95M»% >#J*1X<f 

it) i oxr***LJ2i±©r;u^— ;u*#K^^tKu^— *fcf*3 7KU"7— * 

[0 0 5 8] 

*fctt3*U V-CD^M (Mw) ft, 100,000-500,000, &?£L<f*120,000 
-350,000, $ L < f*1 30, 000-325, 000"Cfc£ o 

[0 0 5 9] 
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£L<f*3~15. $ £lzjt?*L<f£5~10m»% >$TA«:-f >$-tK 

[0 0 6 0] 

tKU^— ft* Mff** 21-65, L < f*29~52. S L < f*29~ 

fer*fliJtejfe*fcf*fliis^e^;u*fcf*e^yf ? > ; Ey^-*, 1:135-79, 

»* L < f*48~7U S £>\zlLlti L < (£55-71 ^e;u%CDx^ £tf/£fcr*« 
St»3~20<&'>fc< it i ocDfl&flSJfea-7|-u^>r >^#*-r*o 

[006 1 ] 

'j7-0^l/h'f>f7^ (I 2 ) 0.1-1000. L < 1*0. 3-30. 
[::»* L < 1*0. 5-10g/10»"Cfcft o 

'J-7-(D#?l»flT (Mw/Mn) f*. 1.5-20. L < 1*1 . 8-1 0, $£fZ» 

*L<r*2~5T*S>£o 
[0 0 6 2] 

£i=>fz. 2,000-50,000. ^^L<f*4, 000-25, OOOCD^M^^-T^^MCDT 
;u>r-;u3?SJfe7h^E7Ky^-*ycf*=i7Ky^-^ &]20SM% (*«wrz^>y 

[0 0 6 3] 
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a) *)\, &&Zf&mMM 

^mM\zmi^^^mmmz^>^j^u^>^-7\-^j^-<D^m[t. as t 
m d — i238fz y h-r *Mmm%mi*Tmztiz><Dtf&.mT*foz> 
o ^#190°c/2.16 kg ( rftft (e) j tLt»a«i:H«-e*y, i 2 <tLT 

[0 0 6 4] 

^-Tfc^fc^ffl^COf*, Gottfert* h*Of^^X (G, cm7l<WJ0 "CfeU. 
C*if*. 190°CCB7KU U>a>*HWJJ*-e**0. 7632(D*iWtJ*rzK3esttfc 

a»pia*«-fflr-ASTM Di238^a*m*-c\ ^bh^>f?i^ d 2 ) 

[0 0 6 5] 

CQ|IB^£. 29.8~81.8M*%X^U>(DlEllfzMLT190 o C-t:\ U>*^M 
<B-KI»i: LTSISLfco C*L&<7)K»*a)r^ y*#'J Af U> L"<;uf£ 

. «L/^;KZ)fc«>rz*/M8-efc«i:*^.&*Lfco T^^^yx* 

*#3Qottfert>;uh-f ^^^^aSffl^fco #*MX h ^ > KlzH"* £SM 
* = * 0.7632 * I 2 / I 2 Gottfert 
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(5**, 5 0 7632 =0. 7632*SJ:r/ I 2 Gottfert = ^^j>t;U h-T Vt^^^X) 0 
[0 0 6 6] 

*o.9iti>5ffiB«*t-a-r* : 

5=0. 00299 x S+0. 723 
[006 7] 

( TGottfertgfej ) £JHl^T\ GTFCD «fc 5 izHffl : 

<5 =0. 00299*73+0. 723=0. 9412 
C:t\ 0.9412/0. 7623= I /G# (M£tt) =1.23) 
b) X^U>»*f 

('h nmr) sffl^tiigLfco m^-NMRttwtt-r^T. i, 

1, 2, 2-f h7^PPX$>-d 2 (TCE-d 2 ) t-eHULfco 
^Cfc»*f*. m*T*1.6-3.2%7K l J^— "Cfcofco >^h-f>f^^ ( I 2 
) f*, 2 g/10»«fcy**LM§*tt, 40 mgOM — tK'J"*— */Hl\ 1.5-2 g 
/10#<Z>i§*[*30 mg0>-<:/2— tK'JT— £m\ I 2 ^1.5 g/10#*3S<DJi* 
fzf*20 mg<0>r>*-7KU^-£ffl^fco >^-/KU^-f*. 5 rnnK»»*"C 
lt»«-*Lfco TCE-d 2 CD0.75 mLT 'J =1 - h *aSt«T*^JP U »y*«>7K 

[0 0 6 8] 

BfNMRX^ h;u£, 80°C-elit*4^P-^^*-r ^Varian VXR 300lzJMS 
£tK 5.99 ppm"eTCE-d 2 0)»«»T-t*|IB*-frfco jBB*B*1 »o)iH-e 
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Varian VXR-300. H^H : 

5000 Hz 

«»H*IHk 3.002& 

300 MHz 
Sfi* 1» 
h7>vi> K 16 

[0 0 6 9] 

MOlC, tt192,000<D#n (Mw) $-^-r^7K'JX^U>CD|iC*4fzB|-r^ 1 H 
NMRX^ H^, ««B#M1 BrC»»Lfco H1 1 * 5 

Nj Lfc : b attar. oli^UK mf£;*£, p I*/<^-(«*ofc : 

[0 0 7 0] 
[ft 1 2 ] 




H1 1 . 



[007 1 ] 

Bi -e»»Lfc»^rz»^^-c. «»*ii!lLfc. r A j liapsj^to « 

£j6.6ppm) f*2fi(7)>^KB^ L T*&S, <h%*_6*i£o 2flalUfiK 
m^mmitate. 1.5 ppnrC#l»U IflaM^HKfcb 1*1.9 ppm-Cfcfto 
0.8*62.5 ppm*-e*»L. A Bl fclMS. A 7 , : A 6 6 : AJzMT 
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saiiitr*, 3:2: 3*fcr*i.5: i :i.5-c*y* ftiaai&afittnr^HL 

[0 0 7 2] 

€i«A 66 fzi att*au atfco it a i r*»»A Bl /A 6 , 6 -eft* 0 1x1112*1 

fcX<** hVUf*-r^<T, (o + p) :m: ( Of + b ) (D^l'JI . 5 : 1 : 1 . 5«#lt 

£*Lfc 0 3?#Jfe*fflgflSJfeRB^-(7)ltf*, 5*f3-efc* 0 2»l£^5JIBIIfiifc*bf** HI 

[0 0 7 3] 

fc'HNMRX^ Hi/ft 7.1 ppmT?(7)tf— ^(Dfll^^aTKU^— (D-r^<TCD3f 
MiBHF. ftfetffZa PSO)o&pll«*fe*3B3e**Lfc«»C 7 . n C 66 
JS«fctfc Bl *#Lfco -r>*-7KU v-CDX^ h^+ODJKKJfeWWc., 

a>*#id\ a p sfej:r/^>^-7tx 0| J -e— ©■f*3^6oiBKBiPi^Ft*^ ^ 
rft*©#y^— ^aoDS^^u**^ 6.6 PP m-e 

<De-^a)a»c 6 . 6 r*«<D»»iss/y-i-;u^&*«s*L. *ic a ps^u 
-7— rz«fc*ta)"efc*i:*K.&tL*o 6.6 ppnrcar* 

(Mw) ****7K'JX*U><D«*B*^SK^ 

[0 0 7 4] 

(C^x-;U) =C 71 + A 71 - (1.5xA 66 ) 
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(cmmm) =c al - ci.5xa 66 ) 

s c = (c^x~;u) / 5 

e c = (Cj]SJ|£S£- (3 x s c ) ) /4 

E=e/ (e c + s c ) 

s c= s c^ C e c+ s c> 

fit, ^tcd^h^/bi^t, -r>^-7Ku^-^cDx^u>^^t/x^u> 

[0 0 7 5] 
[»1 ] 



Wt%E = - ^-±2 ( 100 ) 

(E *28) + (Sc* 104) V ' 



wl%s = - bl^t (100) 

(E*28) + (Sc*104) V 



[0 0 7 6] 
[0 0 7 7] 

[£fc2] 
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Wt%aPS = 




* 100 



[0 0 7 8] 

7-'JiJE»M»3ta (FT I R) \z&V y 8XfU>tltfllSLfco 



^- (ESI) CDUM 
1 ) E S I 1 ~ 3 (DeMM 



[0 0 7 9] 

ftkSEA (1 H-iX7P^>£ [1 ] 7if>h L>>- 2 ( t 

-?f;i/7 5K) -i/7>f^-Wi, 4 - cd SUM 

1) 'jf>AiH-^p^>$ [i] 7it>hb>-2 — okdssm 

1.42 g (0.00657 mol) <D 1 H-v^P<<>£ [1] 7 if > h U>fc £1/120 
ml<Z)'<>-tf >£#A-?~<S250 => *>=i\z s ^-B^^+f n - B u L 

i 0)1.60 M&»4.2 ml^STFLfco »»*-««#Lfco JKirc* U 
«4UtU 25 mlK>-tf>T*2lHia;tLT, JlffllfcJtLfco *»K*f*1. 426 g ( 
97.7%) -Cfeo/co 1HNMRMI*. ±«ttf*3&< 2 ii«"e««S *L« - <t 

[0 0 8 0] 

2) (1H-^P^>^ [1] 7it>hL/>-2-<^) ^J*^U>7PP 

14.16 g (0.0322 mol) CDy^f^y^ p p (Me 2 S i C I 2 ) fc£t/2 

50 m I CD t - h 7 t KP77> (THF) £#A"*"&500 ml3tLJS^ 7X3 |Z % TH 
F*(D1.45 g (0.0064 mol) CD'J^Al H-v^P^>^ [1 ] 7if>hU 
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C-tr^-f h) £»LT»«U h;ux>T*2Hli5fe;tLT, JtffiteJJfcLfco *WK 
11*1.98 g (99.5%) T*fc<otzo 1 HNMRMft £Sttf*# 2 t£*-C«j*$ 

[008 1 ] 

3. (1 H-v^P'O^ [1 ] 7it>hU>-2 OU) (t - 

1. 98 g (0. 0064 mol) <D ( 1 H - P^>£ [1] 7if>hU>-2-^ 
;U) □ P*>^>fcJctf250 mlCDhekisan £#A-T£500 ml*U£:7^ 

XPfc s 2.00 ml (0.0160 mol) CD t -^7$>JiTL/: 0 JRJK«*«l£ 

sainii»Lfeii, ai±7-f^-«i»] c-tr^-r h) *ffl^TJtaiL, 

o WttJRSMcl.98 g (88.9%) "Cfcofco 
[0 0 8 2] 

4. s?y^*" (ih-^p^ [i] 7it>hu>-2-<;i/) 

;u ( t - ^;u75/) y7>(Dii 

1.03 g (0.0030 mol) (7) (1 H - P^>£ [1] 7if> h U>- 2 — < < 
;u) v>W (t-?f;i/75/) fc«fct/120 mKD'O-tf^S^A-r* 

250 ml^LJS^XzilZ. 14^>tOn-Bu L i 0)1.60 M?g?&3. 90 ml£ 
iTLfe. JEK»***tt16l»|HiaffLfco Wife* U±jft«**ft U ^>"t? 
>t2@^LT, Kffitt«Lfco *»K*f*1.08 g (100%) -efco/co 
[0 0 8 3] 

5. (i h p^>£ [i] 7it>hb>-2--f;i/) S?>^;u ( t - 

1. 17 g (0.0030 mol) CD T i C I ■ 3 T H F&J: 1/120 ml CD T H F£#A~3~<S 
250 ml3tLJS^^X=ilz. SLai;TSTjSJS"C% 1.08 g<DWtt (1H-^P^> 
* [i] 7it>hb>-2-^^) e»^;u (t-?f;i/75y) *>^» CD 
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0.55 g (0.002 mol) OTEH* P b C I 2 £ tttn Ltz. £ £ Ic1 . 5B#fflif#SL TH 
F£K£T-CEfcSU h;ux>-etttiiLr, HSU M^mLX. «fe 

Btt*#fc. *KJR«tt1.31 g (93.5%) "efcofco 
[0 0 8 4] 

6. (1H-'>5P^ [1] 7it>hU>-2 OU) S?>^;U (t- 

iK)80 ml(D70 o C h^UXV^CO (IH-^D'O^ [1] 7it> h U->- 2 

— nu) s?*^;u (t-^75/) ^^-^/^B'jh' (3.48 g, 

0.0075 mol) ££tf1.551 g (0.0075 mol) 4 -77i-^?5 

X^'J-IC n-BuLi (0.0150 mol) 0)1.6 M&ft9. 9 ml £ttflDLfc<, it jft 

IB*»Lfc. »***tt-2<tt;i=>MBJU ilEETtSMlIS^iLfco 8j* 
^20°C-C16B#H, 60 miro;l^^+-y->*-t?X^'J— (bLfc„ ffi^rfe £16-25 
■te-CllWHJMjJLfc. Jtffiaai=«J:Unft:**r^^7'J'y h±(=JR*L, JS££ 

jtL-c, 1.62 goiffetiaHttSff*:. *F*i*it-cfco »ajs+ron^^^jf l 
» *6i=aE*^*>*ftanLT»in*««sii-r, $e»izo.46 grosfiiroiig 

ESI 1~3CDM£r 

Si&iif^&^-^itSJSigS (36.8#D>. 139'J->h;u) O^T'ESI 1-3 

tCofc„ SfBSSI*. *#t-#l=A*i-C, 475psig (3, 275kPa) IcTStELfc 
„ *«miHI*l&25#l=Lfc. jK*t£ttJK/*tttt£. ,4Agit^-"^^iS 
5C?I^SM^ai:T-$ftX^ 'J zL-7K>^roi»APIc3SEL^/-£o 
'Ja-7K:/:?fr&»aiS;h.fcffl**l*, Ifig2-f >fro7-<V?li:, Ifi5iJlc^ 
tt £ *ifc2£(D ^ 5 - T - * - ^ X 1 0-68* -< y?W?)i,?- ? n. - :?8&XSI»IC 
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[0 0 8 5] 

£&#-r&fc#>(Djfc#3iE (20tK>K/B» % -*-ftfr*9. 1kg/B») <!: LTfiJffl L/c 
K$l L fc5^o)8480-5-E/ 7 -< — $f — r ? -f * Z> ^ A*° > Zf<D EiAtt'J "eg Stt 
A7K>^*fflt\ jt^tX^U>^650psig (4,583kPa) lcTJ5JSSSIctt$& L 

„ 687psig (4,838kPa) lz-CJS)SgSlc<ft$& Lfc„ x^L/>3KI*, ^-f^p^E— 
»/ ^ro * □ ot£S-e x ^ u >3Sro * ic7j<n i_ fc „ 

[0 0 8 6] 

x ^ U > /7Km;I^% ^ H SJS I- T X ^ U <t L f: o C (D |££r 

tLfcia5tfeSlcJ:oT2 0 C*T*Tlf/=o 30©jtt«j8fl-£30©a]*CD* >>7T?BJ 

0)i$m*><7\zmuL. jg*nI^je680-S-AEN7/^U-y-7-r— ^—Jf-f^^^ATK 

»X^7 'JzL-7K>^G)iJ&APfrt>. aASM<tH^5e?I^^S^Jli:TJ5)*:;u- 
^icAtifco JK*tttt9fct.. fi!tj«j£A^roT3iET:fei)A«-46x^"j3.-7K>^ro 
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[008 7] 

, s»e»«o!)«Ri=ttii-t*t-*-^6jiEaiiiE36<ai-c<«t*i=iecy, -ero 

^«tLTE7Jl*s SJCS«©E**IJffll/^U^©ia*T?, ffi*fEE;*]T'475psig (3 
,275kPa) frt>450nmHg (60kPa) lcf£TL/=o 
[0 0 8 8] 

fUbLfcCtDTK'J^-— i»l^-f;i/Ayi)55Jtyf h<DO(^/=2£©;frfb8 

£S£*fE*n?5mmHg (0. 7kPa) lzLT»B»Ji*ftft*-&fc. CffiMS^'J^ 
>t°>^L. ^IcflLfc. ft»7K'J-7— (±Jf*J*#*«1000ppi 

[0 0 8 9] 

**^**x^i/> ■ x^u> ■ -r>*— tK'J (esi 1-3) zmM-tzn 

[0 0 9 0] 
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b mmB\t. h'JX (^>^^;u^-P^x-;u) tR^> (CAS# 001109-15-5) 
c ■ y -K;H±^MMA0-3A (CAS# 146905-79-5) t LTffilR LT ^£««S 

[0 0 9 2] 
[*2] 
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*Jfc0iJ1~2 

*lfflLT. 7*- A - ->-h£ffcofc„ HCFC-22£#g&9j,fc LT£tJmiOOIc*f LT 
5.7SP (phr) ©U^u-pffltv tK'J U>£#g&£-fc!--5 1 1 1 TpJX^U 

-AI*140°C-C#ofc„ ^3lc7^--Aro!tt11$-*t46-Cfe-5o 
HS60IJ3 

mmLX. mi*?*- A«£ttofco =lfefl:K*£iftfe*M: LT^TphrOU'M/ 
■CffllV TK'JX^UV^^ja^-IJ-^t .fctl^ 7K'JX^U>,tESI(D;l-&!f$!l^^ 
/^$-&fco CtT-JUM-rojSJP^I*. -NJM^P^Ei'^D Kt 1 * >=2. 5pht\ 7 
'J 'J -17 A=0. 2phr. #feSM4=0. 15phr, t° □ 'J >Hra:h h- 'J -5 A=0. 2phr. 

Iti^*roi£^J^7K 'JifL/ >=0. 4phi"C fcofco i|jS;SJt l*123°C-C fe o fc„ 
[0 0 9 4] 

^JfcW -30^-$ Ic ^HUSW^-A"?!*, ^^Afc-O*-*? 

'J -7-ffl*BE»36<miWI=** *tfc I* <fc 3 l~fE o fctti$fflO> 7 it - A t ifc^T , 

M^ttl*. -m~. *§£W0>7 ^-Alzfc^T s ib$5<5"J<D7*-AtPl«-Cfe.i> 
*\ ifci£0iJO7^— A*y tffitLT^fco 
[0 0 9 5] 
[£3] 
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